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(57) Abstract: The translation floor reaction horizontal compo- 
nent or translation floor reaction floor surface parallel component 
of a leg type movable robot (1), or the overall barycenter accelera- 
tion horizontal component or overall barycenter acceleration floor 
surface parallel component of the robot (1) (hereinafter referred to 
as friction force component) has its allowable range set and the tem- 
porary motion of the robot (1) is determined in such a manner as 
to satisfy predetermined dynamic equilibrium conditions. When 
the friction force component determined by this temporary motion 
departs from the allowable range, the rate of change of angular mo- 
mentum around the barycenter of the robot (1) is changed from 
the temporary motion to satisfy the dynamic equilibrium conditions 
while limiting the friction force component to the allowable range, 
thereby determining the motion of the target gait Thereby, not only 
the walking but also running of the robot (1) can be properly ef- 
fected, and a slipless gait is produced. 
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mm&mmTztt-h e> ic, ?usa^«^^ (xs+vxs/oo) 

10 (Xe+Vxe/coO) t©36, 33 <fc 1*®$ *Rj|r/&# (X s - 

V x s /co 0) £»SfifJK3|t/£# (Xe-Vxe/wO) <fc <DS£j&«*ft^ 

S 2 1 4 ©$lltf*g*#NOTfc£ £#fcfcj:S 216 fcxttfo :©S2 

15 16-pti, (xs, vxs) <D#ifiic*t$c (^mmmmxte 20) ©^0 

ISttili (Xs+AXs, Vxs), (Xs, Vxs+AVxs) 

CdT, AXs, AVxste, ^ftXs, Vxsl:^t§ 

(®3i ©X'", y« , z'"j^^^) *^ £ Jifcllf fc^m 
Ifcl (Xe+AXel, Vxe+AVxel), (Xe + AXe2, V 
xe + AVxe2) #t jfc id £ tl 5 0 (Xe+AXel, Vxe 

25 + A V x e 1 ) « (Xs+AXs, Vxs) fcttffif <5»»±#ti:«5a 
ft * St 5fc U , ( X e + A X e 2 , Vxe + AVxe2) tt (Xs, Vx 
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s+AVxs) fc#JfcT*te»±#&Siig£*i*bT^*. £ 

mmmm* (xs, vxs) tu&^t^-fcts^-rnfc*^. S2 

5 16tii$f)t:, MSB s 210 ilSoiglcioT. &WMmun£ 
s+AXs, Vxs), (Xs, Vxs+AVxs) <D ^n^niZttJfoT 

^^ts 2 i 8ci^, (xs, vxs) K^zt-zottmowmmm 

10 W (Xs+AXs, Vxs), (Xs, Vxs+AVxs) 0 n tl C 

M?&±fc*¥&mmmmR&flrmm*miz. (xs, v XS ) 

&mTmte£\z£ o frmmz&fe-t zirfe^ . ^>yi/7 #x&&£) 
K£ t> n^>o T&fc>-£, (xs, vxs) te^zt^etttmowm 

15 fit^*ft (Xs+AXs, Vxs), (Xs, Vxs+AVxs) O^ttl^ 

n\zMTz±&7k¥-&wm&mfrikftmm\z£-DT, ±&*¥&w&zt 
±fc7k5tmm&*rn"enwMmmi$ (xs, vxs) ^^m^^it^^ 

U v 2 6*1, h U >y ^ XicS^^T, ± 

20 jg£?it#:£#®iM£<£ D /Jn£ < tS =k 5&#Jgfl##l$!t (X s , Vxs) 

(X s , Vxs) tfftjgsnfcft, S 2 0 6 KM 3. 
S 2 1 4 ©fJlif^^^NO £&3Rg 0 te_LiE Lfcjffll (S 2 0 6 ~S 
2 1 8©I1) &mvmi*ft%> a ±#:7K¥^B3iS© 
25 #rfc&&Jl${it^*i (Xs, Vxs) K^ff&T^^^^E^J&MS (S 
208) K43tt£S300 (M2 0 #flft) Tftt, ±#:il^^51^©^^ 
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©*0#HHR*t (X s , V x s ) \Zttlfc~?Z> S 2 0 8 CD & g Id $5 5 S 3 
1 0 (02 0#M) © KKJt £ ft £ . ^tl, S 2 1 40 

*JWf*s*j^YE s icfc* fc, **osgu;i/-:/ cs 2 o 4.) s^ins 2 

M±&7k¥-tiLwmm (xo, vo) tmrnrnm 0 iz&v?z>®M±fo&m 
10 (zo, vzo) twmmm 0 iz&ttzmm±&m&ft&&zs 

.<X0, VO) <h (ZO, V z 0) te> Wiaia2itc^bfe 
5t3r^^$3Bf fit&Jtlf 7)V-^><D S 40 8^«fcD?S4 1 4lC*HT, 

s 2 jsiig^s^ s» 2 ^m^^fc^j B&:bofci»ra<z>i$*K t^^s, 

15 B£&Jk=Tcyc (NfM Te — Ts) V & Z> £ * $ ft*: _t # ?K ¥ ft « ^ 

ii#&m&g^S£ -en^nstM Tcyc — ^ (-r& 

frS 2 SI ©2g l £IbI^$) ©3£#0fc:ft/&T£3£^PJ£#^ (03 1 
OX'", V". Z"'JEK«3R) *>£Ji,£m«g|L>fc{fiK*fej££ft3„ mm 

iz, wmvtmmmn&£zfiMmmte. nik=Tc yc cp»«i Te— ts) h 

20 £#tetfe£Sftfc±#2g#MRtfaiJPj£ft£, B#M Tcyc 

^ (-r&fr^ 2mm<D j m im®&&) o^cmmizttifo-r&jcftmm 

^^TS 2 2 2 CI^, ^^1Mfg$:j&#Q [0] 3ft*^C«3&»6* 
25 i6£ft& 8 
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q [0] = X 0 + V 0/ cd 0 -^4 0 

S 2 2 4 \zm&, fe1$m®WM%WLf&ftq C 0 ] 

SJSB-httg&ia&BSig (zo, vzo) ^nisi^^^il 
«*^6Mfcitfc3E«i$n, zma* (zo vzo") £ l t # & e> n 

»JB*T £ £ , ( Z 0 ", V z 0 ") tt, « 2 &lQl#*$<Z)£&fl|lg&« 
10 (HI 50X", Y". Z" JSH^) j&»SJt&*2 JHHF^#^«_h^$&it 
&HgtC-|S:UTVi5, q"C0] fcft 2 jiiIlI^^co^:^F0Jffi 

(H15 0X", y". z n mmm fr*>5Litn2m®mmi&Mft& 

^t-lltl^, l/fe^oT, un?>0ttS$ffl^T, (ZO", V 
z 0") £cfctfq" [0] &JFttJ*rs,fc'5 fcl/Tfc&V*. 

15 ^Jiiccfct), @i 2©so 24omi, Tfct>%fei?;&m<D-®mwim 



WO 03/057423 PCT/JP02/13592 

8 9 

®&nmm&&fr *> n.ttxm&m&wmmmm (^®&®\z&t>% i & 

¥2 2 j)mfeVTfr*>'&<DmM&®:MT zrc&iz, ^mm&^mm^M 

z & fc:frfrm&®^&Mm^o)m&iz<ei%i.T z> & 5 \zmi£-znz> 0 

25 feifc&®<nmiMm&m^n2mmtfrsg£mm\z&fei£nzo fctcv. 
^m&®<Dmm±&mmmm&m&mi%i£®<Dmm±fcm&ifcT&\zmm 
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* — (B14CS104) £|W| 

fen&mom i j^iu^^ig 2 mm&&tm&. Win? * — *\z& 
(i^xfy ^*ic«»a:j?tvo ttst^^Scfca fctajesfts. 

20 tf, ifBE12©SO2 40j81I (^f^^Ui^i 

^#*»w«**^6*fcitKaci(iufc« (zo'\ vzo"), ffcfc 

|19©S 2 2 4 TJfc&Jt (Z0 V z 0 ") ^Srgfc, «*. tflffi 
IBS: 0 4 (&■§> UteD 7}? «; h 1 CD ^^7=-^ & X ^^JIO 
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£tt*frttlKttatt, S 2 2 4Tf#ftfcgt^«©±#ft*ttt ZO" 

mmmmtz. s 2 2 4-?7£tt>fcfeig&®(D±fc®w.mm vzo" ^^fj^-r 

mm^ 1 3 £tsb5£4 1 <Dmn±&n>b&w.tiLmmmizRAT2> t 
miss: 1 3 £Tf3:£4 1 ©«i»i^#aif>»ia'Ca:«*j:of»flEic«Ab, 

#»±4fca&»fi»a-:8J^£#:fi&ftii[jg& 

+ mtimmmo 1 mm?* 
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1 3 £i£4 1 t^6)i£5lMS^UT^tS ( 

Tn^^vi 0 comets m 6 <D&M<Dmmufr<DM%u^\zi&^mM^ 

ifc^-e, S 6 0 8 fll^, J£R#*¥/$#fF^$£ffi[Fxmin, Fxmax] 
£*l£o #^2»ft£TfcJ:, flgK: S 6 0 6 L fc&JjmW.!& ft /U? 

— >\z^cxmm^. 1 2 izm^^xmKti7ksff$,ftW®mm&m7£2n 

fr^X, S 6 1 0 lzm&, ^lal^^OZMPil (l#65i;[iZMP 
®<D$£ 1 2 ]6g|Hl^^a:l^^, £f5t#5*§a?if5< 

^bsrb^^j; 5 ic, mmm 7 iz^-r < wt^^n^ a tz tz l , 
jita/^^-^^i9:^$n§o ^®&mmwziz&nz> zmp <d 

fe«#*Jt3r*is#8JJ8<E> ZMPtil:- Struck -5 
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-^tffcjesn*. feftmm-efo. M-w^»«fc**t* zm 

&*5. S 6 1 0 T^^$tlS^|U^^©ZMPifljlA^^-^fi, -jR 

mm-, se i 2 tea*, ±#=tg#M^7c8§Ra[Ta, TwatR^sn 
Tm te*s^b, ±fc > mm>Mm7umTmm Tb a, 2 jfe®^ 

^te$5fr<g> Ts2 CD-e^-So ;in£CDPf£fJ Ta. Tb©tt© 

13 1 2©gg^teM^T, _L!BCD cT£ < S 0 2 6 C^t^l (^IeI^^ 
O^/l^-^&^flig) $frott, *^T?S 0 2 8fcI*, ^!§J 

artt, -h^feg^^mii^^s^^tejiM^-e-, t>u<ttia^^-5^ 

STS 7 0 0 SITS 7 0 2 text*, Ig|ZMP/t^->ifCDi 

ff tins. 
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KT«Wt5i, S 8 0 0 fccfe^T, &*<D®m<t&ftt>tlZo 
omm^km (J:t)A#«l:a, ±#:^K¥&«^m> -t#$&it<f&gjS^, 

"A^-v. s 8 0 2 &gTS 8 0 4 c*^t, famm*kf&mmm k & 

^\sl0^mmmM Tcurr <k ^ Tcurr 

AO ^WiSft, ^©ffJiil^YE S^SS^CH, S 8 0 6 O^i 
10 ^^HII^jfi^^+h^;i/-^>Jcit^, - ^B2tt«<DJ**!l k ©putted 

^sns. &v>-es 8 o 8 \zm&, um®*kmmmm k *uk ^tt^in 

S 8 0 4 

S 8 0 4 0f||iii^NOT?i(5SM[:tt 1 03 5 Hit70-f t 
S 8 0 6 <D&®mm ffi^^i^y;i/-^>T«, 0 3 6 iC^*TMa^ff 

? *-&*m\z. m 6 iz*khfrgimmRtj®imj$ t ft<Dmm k \z&v% 

20 fit (^(HTfit) Stt3o S 9 0 2 fC^^T, ^(sl^^/t^ 
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*V>TS 9 0 6 fcJt*, S 9 0 0 T^J6feS^^^^^E^^(D^|pI 

Jk^TfS 9 1 Otejft*, 2©S 6 0 8 L fcRR * 7k* 

^»««B«)rt^-^t^^, 03 3 fcw 

^«&ffl[Fxmin, Fxma X ]Ol^fikfc^^§fi <^@tt> /&t;fcJ&£n3 0 
4t5t "^> h*¥rt»3ftf0 fcfc<5) *3te, Etta* 

^S^^K^p^^ Fx #*[Fxmin, Fxmax] S jg£ A & ^ «fc 5 $ tl Z> . 

C ® ffia, *v ®2 1©S 4 1 2©f«£^TEI2 2©^n-^-^-hcD 

5 fcn§, ®3 707D-?t-h7?^ SfSlOO 0*HT, ^^J k 
«>ttGB3 2©S 6 1 2T?R*L&±#j(F»A«7B«WnVi ( T b]K* 
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fctt, S1002 ^6S1014 £T<DMga*HfT$ft3. 
S 1 0 0 2 *6S101 4^TCDMS«, JWraS©H2 2©S 5 0 4^6 

5 s 5 1 6 ^x<Dmmtmux$>^xDx, m.w&mifc~rz> 0 

S 1 0 0 OQW»r***SYEST**»^tett, S 1 0 1 6 Kit*, 
-fcfcaSIMKTG**-* > hZMPHII/^->ZMPrec «*K3fe*n*. 

feftt£®<D£.J&\zmt)Z>MBZm 2 2<DS 5 1 8 i^^O. Z 
MPrec tt, — ^ffi 0 O/t^ — > CT 2 6 \Z.m~?ttmn? — > 

10 ®«a#0T?*a/t*r-» c^snso &ic, siois^ssi 

0 2 6 tTOM^frbtaSo S1018*6S 1 0 2 6 *tOjBi», 
M§2 0 22OS 5 2 0 *6S 5 2 8 $T©lIi^i;t^5©Ti%HJS: 
#»&*r3. S 1 0 1 6 ~ S 1 0 2 6 £>#t.STte, ±#g5»fl[7E : E 

-^>hZMPiIiZMPrec OB^ttttHTfcOfcft^CT?, S 1 0 

-oX, 0 = O£VX. S 1 0 2 2, S 1 0 2 4#.tfS 1 0 2 6 Oil© 
fc-^fffc'S £"5 fc LT*>«k tr>. S 1 0 0 0 Ofdl^YE S~C&£i§ 

oia4J:ii>6 ' S9 i2®^ita, -tte&mftm.TtmmiTa, 
5 *s 912 ommx&:fcznz>±ft&mMisQmm£ 
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M±<DZ: t < Bl 3 6 <£> S 9 1 2 <D#aa£^T S 9 14 

5 \zm&> ±BBS 9 1 2 T*«)fc±«:7fc J Pina i ffi*3S^fli»*r* c^tu# 

^^^^ (Ilk=0) ^68S«EW?«lfc*T?*aftmtTa) dttCfc^T, 
Jh#zK¥&M (^HHt) «J66n§, -LI3S 9 1 2-e5&&7t± 

#jk i^^jnue-rs) ^iciot, ±#^§&A3SflE3^*«> en, £ 

SlC^-cD±#^^^iiSS^^«^-r§ (^0^3018 k=0) 36V 

5&&sn£ 0 dos 9 i 4<£>#!sraigj2.i<z)s 4 i 4£iig^©&g-t?& 

15 So 

SUi<DZ: ii<M3 5 <DS 8 0 6 <D 4* [U « & 5^ -9* ? 

Hff^n, ^^TS 8 0 8 £51*, 3*^£j£fflB#£iJ k <Dm&&®-£.f& 

-f > ^ — A A k*£tf Jf j&P^nSo ^^TS 8 0 41110, S 8 0 4C 

j*-r&#tf*J$£l/TV>*IK?K S 8 0 6 tS 8 0 8 ©ffi3S*«» 0 M £ n 
20 So fit, S 8 0 4 \Z7*-r$kflri!fi!&*Ll,t£< fcofc 5, ? ffi 

£T*K^IIl^<D£/£^7 03 40S7O4 Kxttfo 

S 7 0 4T», ±fS©3T<i:< S 7 0 2 T^#fc^[§I^;fs«-e<Z>±# 

7R¥ft«^^ (Xe, Vxe) 6 , i&l$$%fC/&# q 0[k] (k=Tcurr) 

d«0^<E>5£ (ftif25£lO) ^ffiViT^Jt) enso 
25 ^^TS 7 0 6 ti*. ^®^J&«fgft^#QO[k]£5£m^30^ 

fgm/&#q " (01 9©S 2 2 4 T 3£ & ) t©itfe5iSii 
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f&ftmm errq &mxk<D&%m\,*T$t® *>tlZ> 0 S 7 0 8 fCii 

*<0*»&H*»*«»R« errq «<^««BBA (05S&©i£ 
IS) te&Zfr&frmWrTZo 

S 7 0 8 ©*U«ff»**tNOT?**a:*ttS 7 1 OK it*, a = A a 
P't*~>fc*»tt©4*IE*Jn*.&B*ZMP*Sfc, tSfBS 7 0 2 t 
ate, ^H#*#**»iR^^€Jt**#4D«!»«l«^teT 

US. S710ta=Aatt5Cli, Si&£> & § « Z M P 

mm errq ©M^Iit§fcft7?^5 0 
±C<D«fc5fcS 7 1 0 KIT, a = AatLT^S^ZMP«lI$iiE 

S 7 l o ^*»fcfi^|Bi^«»j«T©±#7K^4a:«aap (X e l, v x 
el) C©«^ia**lc*ttS«f*»ffcfi8»qi[k]3fttH*©SC 
(MIB^IO) ££H>TsfcS& £>n<5 0 

ft. S 7 1 0 fc^UTA att, ^HJS^giTfci, jBS[lc«3g*ti** 
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ftmm<D : &ik(Dm&) ^m^cD^^^^^e.n^o s 7 i 6 c 

6 a=-errq/r, i'&ib'SS 7 0 6 "VTfttb 7t$$iffi$£ffli J&fr^g; 

errq S 7 1 4 T2&i$£A 0 ^ ;* r Tfljo £ a 

&"&^A°^->©^IE*3:E! 3 8 ©lil:tot^@iZMP/^-> 
JO X 3 Z. £ \Z £ D , SliZMP/t^-> #E IE £ -5 

10 *^tS 7 0 2 CI§, fit, S 7 0 8 (D^lJJ&f^m^NOT&SPg 
0 te, _tfBL£:S 702 — S716 ©&gd*i&& D ?g £ *l, S 7 0 8 CO^J 

It^^ye s fc&ofc£§fc:te> -e©$^3gb;v-:/ (S 7 0 0 ) * 
tktfT S 7 1 8 \zmtto 

s 7 1 8Ttt, fe^®&®<Dmiffi±fa&mM tfei$ffr®o>®m±fcm 
±^^^^icia^< ct 5 iz. ^m&®<D±fcmmm7t ; i=-* > h zmp 

m^ffi (ZMPrec) ®/^->^t^n§. il Z M P 

rec afcBTS^im^RBSfffiaSifi&Jt&gT?, 16 

inmm*m±ts^Th, < e tm&&&m&&&& £fe j %&®®M5tm.mfr 

— lfc<f$ (S 7 0 8 ©^#) &i&£J£T#5 £ 5 fc, lEgiZMP £^ 

iE-r ^> «e> © © ^ a o 

25 ^©ZMPrec lfflIB£tt#*&Jifcffi3TH» E b & fc © £ R# fc# 
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W\2 6 IC^lfcZMP rec ©^f ;^->ICfe^T, #^OBIj* (fftl 

iatZMPrec O&^iti £ (A7^-^) TO&nS. fc L , S 
5 7 1 8 T?ttH 2 6 fcfcfr* Tm *3 £ Ts2 ^-^tl^tl Ta, Tb iZM^Wk 

15 ^^^ji^^KDM^^^^^^fc^^tCO^tfTfe^^^, ZMPrec 
iftj&V Zlt. < S 7 0 2-eZMPrec A;* — ><Z>-&?£is££0£bT:5£ 

»fe^^m^^<Di^«±#^^^ tfeig&&<DWM±.fcgimft tarn* 

20 sfctf). m^fierr fct«. iK 4" lei <Z> j& Sg _t # g t£ £l it g £ 

ZMPrec >©^^iS$^*-5fil bcurr £ bT^EI^ 

i Mm&m&zz&zftz tints, fc^u, sg i m®&®<D±fcmm 

25 ^TG^-;* > h ZMP&^ffi ZMPrec — 02 2OS518 
i::43V>T3fc# ZWtm 1 J^lHl^^CD Z M Prec /I ^ — > (i^S^WIB 
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acycl "Cfo&WS 2 6 <bi$Mn$-» i^Slbl <DfHT?& 5 £T & . 

m (mimm&&<D&m ±&&&&£Mm&**n j etieu v<?i £ 
5 s o 2 4 \z&ttz&ig&®<DWMwm*7k®&v7)\'~?><Dmm& 

%T LfcBf j£T3£8£> (flfcltttK: S 3 1 0(0^3 0> 

lit, ZMPrec/t^ — >SS5 1 8 35 ^ T 3& Stlfc/t* — > 
(WS ^ acycl T?^§02 60#|/t^-» £ V frm & <D 1% i£ 

io on i M®&&mm±ftm&n £Mmm^ j tti j ene ior g , ve 

lorg 

CUT, A 0 i, AvH^^©J:5(:^it?>. 

A 01=01—0 lorg —at 5 0 

15 Av0 1 =v0 l-v0 lorg —53:5 1 

A01*5£tfAv01fcJ:> ZMPrec £ © Jt^^ * ^ 1 

©ssRtf£»«©>s*;fti*-r*. feL, a 0 i &&zs Av0 a* o izfcn 

20 tf, Z MPrec ^IE*is^ f£ 31 £ gH> T , £ fsUt© U X A 

i£,£^T, Z MPrec r\& - ><D $ £ jfflfiB acyc2 £ bti 2 figgf 

t,fc^oT, A0l43J:t/Av01^O ^frS^lsJ^^^ift^ bcurr, 
fg 1 m^^^-^mM^ bl bcurr £ ^ ®^ © $ 

25 tixiifiiii:^tn«^^ 
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^-f ft^f—fr FH <D£5teM&W&&&'OZ. iifr £», Afll^j; 
OtAvHt ^HF^^#^i§l$ bcurr, $$ 1 S£lEl#^#JBm $ bl, 

isi;ii*«©*i»±#&tM tmi%&®<DWM±&gmftmm<Dm ve err 

5 tWT©ii$^o. 

A 01= ell * bcurr + cl2* bl + 0 err + el * v 0 err •••^5 2 
Avfl 1 = c21 * bcurr + c22 * bl + e2 * v0 err 5 3 

Tittle, ell, cl2, c21, c22, el, e2 tt, ^ 1 ^ HI ^ <Z> 

JBU:© ISC a HtiH#jHt IT, £~r, iE<*lHl2*« 

Zi<DmR'V<D±.fcm§&M<Dm 8 evv t. M S&S <2 ^ V 0 err # 3& & £> tl £ . 
15 #CV*T, ^5 2, 5 3 <D%Wt7?$>%> ell, cl2, c21> c22, el, e2 

^m&®. miW\B\&®Oi£®MM, ±^^t7C ; &-^>hZMPi 
IIZMPrec — ><D n 7 * — *? (# £ R£ M iZ § /1 7 ^ — ^ ) 
& <£: &n§. 

^^T^: 5 2, 30^52^0 i^§J;5 ^^(U^^^^i^ $ 

20 bcurr, M 1 JSEHI^^^^i^$ bl H Z> . T&fr^, 5£ 5 2 , 

^53 (Dftm* 0 tl/fcIfi^gS$i< ^tCcfcoT> bcurr, bl J&* 

^H^^Ci^g^lTCt-^^hZMPlII (ZMP 
rec) CD^^/1^->0^^i^$*?, ±IB5£i£>;fc<%lEl#^'&J£i^£ 
25 bcurr \Z fflLfeZ n*. 

^VJtS 7 2 Ofcl^, iS^tgiZMP/^- > (8 7 0 0 0^ 
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K) Ml, )V- 7 &iktffct%<D&Um ZMP/^-» \Z, S7 1 8T1 
15© «fc"5 fc:j£8£>fc±#s£#&7n ; E-* > b Z M P &J*ffi/^ — > *$aW 

££>M31teU S 7 1 0 IZ&^T Aa £ <£>-&J£/1 — >£4Kg 

S 7 0 0 (D)l-7lZ&^T&fcZtl%>tii.^®i£mZ. M&<Dm<. ± 
#^M7C : e-^>hZMPifiZMPrec £0 ( Z M P rec <Di$m 
10 0) i;lT4lig$n§, CCDJ:5{CUTS 

7 o o <Djv-y^mmmiz±0z^nrcu^m^^^\t. ^©.b^esi 

S 7 1 8 & Z titc ±{££&m.7Z : £ — * > b ZMPtII/^-> 

s 7 o o ©^~y-ci^65t:#^nfctg^zMP/^-> 

2r^iE-r^ £ < , S 7 1 8 86 £ tlfc _b # §g l£ « tc ^ - ^ > h Z 

MP^^fa/i^->{cj5£:i;^±^^^^snii^^^^^-e--s<h, 
20 (n^ y b omtt tm&tKD&ji&mm z m p iz^mT 

7k¥&wmm&Mmu^®&®<D±.&i7}<.¥-iiLmmMfr e»-r s>s 

f ilT> *H10iJl?a, i:#7!k¥#:Mf!,3l£ s 7 o o <£>;v-- 
:/T^ii£l$lCf#£n3t>(D^£TS£&<T^fcfcfc-5 fc, ZMPrec 
25 i:oTt@^ZMPA^->^^ltSut<bL/fc. 
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